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maleic anhydride, polyvinyl acetate — crotonic 
acid co- and terpolymers, half , esters of ethy- 

25 lene — maleic anliydride as well as various 
others. With the exception of vinyl pyrrolidone 
homopolymers, all of the above conventionally 
employed synthetic polymers and resins used 
in hair sprays, wave set lotions, and hair 

30 conditioners give stiff hair-dos, thereby caus- 
ing an unnatural look. In addition, such syn- 
thetic polymers or resins sometimes result in 
excessive flaking or excessive fly-away, thereby 
making preparations containing same unsatis- 

35 factory from a commercial standpoint. 

Although polyvinyl pyrrolidone homopoly- 
mers provide a more natural look in that they 



of flaking and stiffening associated with pre- 60 
viously employed polymer materials. 

The polymers of the present invention are 
soluble in both water and alcohol and can be 
prepared in various molecular weights. The 
high molecular weight quaternized polymers 65 
act as their own thickeners in aqueous or 
alcoholic solutions, with the aqueous or 
alcoholic solutions of the quaternized polymers 
displaying a slippery feel and an ease of 
application to the hair. 70 

The present invention accordingly provides 
a quaternized polymer having a structure 
derived from: 
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(71) We, GAF CORPORATION, a 
Corporation organized and existing under the 
laws of the State of Delaware, United States 
of America, having its main office at 140 West 

5 51st Street City, County and State of New 
York, United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the method 
by which it is to be performed, to be particu- 

10 larly described in and by the following state- 
ment: — 

The present invention relates to novel syn- 
thetic polymers which are copolymers or ter- 
polymers, such synthetic polymers providing 

15 greater adhesion, greater holding power, and 
less flaking than conventional synthetic poly- 
mers used in hair preparations. 

At the present time the principal synthetic 
polymers or resins employed in hair sprays, 

20 wave set lotions, and hair conditioners include 
polyvinyl pyrrolidone homopolymers and 
copolymers, half esters of polyvinyl ethers — 
maleic anhydride, polyvinyl acetate — crotonic 
acid co- and terpolymers, half esters of ethy- 

25 lene — maleic anhydride as well as various 
others. With the exception of vinyl pyrrolidone 
homopolymers, all of the above conventionally 
employed synthetic polymers and resins used 
in hair sprays, wave set lotions, and hair 

30 conditioners give stiff hair-dos, thereby caus- 
ing an unnatural look. In addition, such syn- 
thetic polymers or resins sometimes result in 
excessive flaking or excessive fly-away, thereby 
making preparations containing same unsatis- 

35 factory from a commercial standpoint. 

Although polyvinyl pyrrolidone homopoly- 
mers provide a more natural look in that they 



are free from some of the disadvantages of 
other commercially available products, the use 
of these homopolymers does not provide satis- 40 
factory holding of the hair at high humidity 
levels. This disadvantage of the use of poly- 
vinyl pyrrolidone homopolymers in hair spray, 
wave set lotions and hair conditioner composi- 
tions has created the desire and necessity for 45 
the development of further synthetic polymers 
and resins substantially free from all of the 
above mentioned disadvantages. This develop- 
ment has now been accomplished with the pre- 
sent invention. 50 

A new type of polymer or resin has now 
been discovered which is useful in hair setting 
compositions including aerosol hair sprays, 
hair conditioners and hair setting lotions. 
These new quaternized derivatives of N-vinyl 55 
pyrrolidone polymers are particularly useful 
in hair setting compositions and provide excel- 
lent holding power and contribute to excellent 
body substantially without the disadvantages 
of flaking and stiffening associated with pre- 60 
vicusly employed polymer materials. 

The polymers of the present invention are 
soluble in both water and alcohol and can be 
prepared in various molecular weights. The 
high molecular weight quaternized polymers 65 
act as their own thickeners in aqueous or 
alcoholic solutions, with the aqueous or 
alcoholic solutions of the quaternized polymers 
displaying a slippery feel and an ease of 
application to the hair. 70 

The present invention accordingly provides 
a quaternized polymer having a structure 
derived from: 
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(A) 20—99 mole % of N-vinyl pyrrolidone 
of the formula 



I 

Cti =CH 



(B) 1 80 mole % of a compound having 

5 the general formula 

Ri C=0) T 

CH 2 =C — (O — R 2 — N(Ra)8 — R + <|X- 

wherein y is 0 or 1; Ri is H or CH 3 ; R. is 
QH~ t where k=2 to 18; R 3 is CH 3 , C 2 H B or 
r-butyl; R* is CH 3 , Q>H 5 or 



and X is CI, Br, I, HS0 4 or CH*S0 3 ; and 

(C) 0—50 mole % of a vinyl or vinyhdene 
monomer copolymerisable with N-vinyl 
pyrrolidone other than monomer (B). 
15 For example, the quaternized polymer may 
have in accordance with this invention a struc- 
ture derived from . t ^ 
(A) 40^-90 mole % of the said N-vinyl 

pyrrolidone; and 

20 (B) 5—40 mole % of a di-lower alkyl- 
aminoalkyl acrylate or methacrylate, and 
optionally up to 50 mol % of Component (C) 
as previously defined. 

In this Specification "lower alky!" means 

25 methyl, ethyl or t-butyl. 

These quaternized polymers may be pre- 
pared by the copolymerization of N-vinyl 
pyrrolidone and di-lower alkylarnine alkyl 
acrylate or methacrylate or a vinyl ether 

30 derivative, and optionally a further copoly- 
merizable vinyl or vinylidene monomer (C) as 
defined above. Based upon 100 mole %, the 
vinyl pyrrolidone units (A) are present in an 
amount of 20—99%, the units (B) constitute 

35 from 1 to 80%, and the units (Q constitute 
from 0 to 50%. 

Exemplary di-lower alkylamino alkyl- 
acrylates or methacrylates or vinyl ethers suit- 
ably employed in the production of the 

40 quaternized polymers of the present invention 
include : 



45 



50 



55 



60 



70 



dimemylaminoethyl acrylate 
dimethylaminoethyl methacrylate 
dimethylaminobutylacrylate 
dimethylaminobutyl methacrylate 
dimemylaminoamyl methacrylate 
diethylaminoamyl methacrylate 
dimethylaminohexyl acrylate 
diethylarninohexyl methacrylate 
dimethylaminooctyl acrylate 
dimemylaminooctyl methacrylate 
diemylaminooctyl acrylate 
diethylaminooctyl methacrylate 
dimethylaminodecyl methacrylate 
dimethylaminododecyl methacrylate 
diethlaminolauryl acrylate 
diemylaminolauryi methacrylate 
dimethylaminostearyl acrylate 
dimethylaminostearyl methacrylate 
diethylaniinostearyl acrylate 
diethylaminostearyl methacrylate 
di-t-butylaminoethyl methacrylate 
di-t-butylaminoethyl acrylate 
dimethylaminoethyl vinyl ether 

The optional vinyl or vinylidene monomers 65 
Component (C) include any conventional vinyl 
or vinylidene monomer copolymerizable with 
N-vinyl pyrrolidone other than those of Com- 
ponent (B). Thus, for example, suitable conven- 
tional vinyl and vinylidene monomers include 
the alkyl vinyl ethers, e.g., methyl vinyl ether, 
ether vinyl ether, octyl vinyl ether; acrylic and 
methacrylic acid and esters thereof, e.g., 
methyl acrylate, methyl methacrylate; vinyl 
aromatic monomers, e.g., styrene, «-methyl 75 
styrene; vinyl acetate; vinylidene chloride; 
acrylonitrile and substituted derivatives 
thereof; methacrylonitrile and substituted 
derivatives thereof; acrylamide and methacryl- 
amide and N-substituted derivatives thereof; 80 
vinyl chloride, crotonic acid and esters 
thereof. 

The polymers of the present invention are 
conveniently prepared by subjecting a solution 
of vinyl pyrrolidone (A) and the monomer 85 
(B), with or without an optical copolymeriz- 
able vinyl or vinylidene monomer (C), to 
conditions conductive to vinyl polymerization 
through the double bond and quaternizing the 
resultant copolymer. Thus, for example, poly- 
merization may suitably be initiated by the 
action of free radicals, the polymerization pro- 
ceeding exothermically once initiated. Suitable 
free radical catalysts conveniently employed 
and suitably utilized in accordance with the 
production of the polymers of the present 
invention include organic and inorganic per- 
oxides, e.g., hydrogen peroxide, di-r-butyl per- 
oxide, aliphatic azo compounds, e.g., azobis- 
wbutyronitrile as well as other free radical- 
forming catalysts well known in the polymer- 
ization art. 

The polymerization is preferably carried out 
in solution at temperature varying from about 
50°C to 100°C or more; however, to avoid 105 



90 



95 



100 



JSTET , 5 o ? m and , t0 , 0btain .V 0 ? 01 ?- tive of the copolymer, 98.3 parts of diethyl 65 

mer of a desirabk molecular weaght it is sulphate were added from a dropping funnel 

sometimes preferred to carry out the polymer- over a period of thirty minutes T Whenthe 

S KL^?oT!?f ,,m I ° f — 3b0Ut - 75 dermic reaction of quateStSn 

5 to about 85°C. The polymerization reaction was completed, the mixture was agitated for 

Lf™ ly Cam ^ T l b , Senc * * 311 additional P eriod <* thirty mmutes X 70 

free oxygen, convenient under a blanket of analysis of the product produced indicated 

a gas inert to the polymerization, such as, that the same contained 49.19% solids with 

nitrogen, argon or the like, at atmospheric the residual monomer content being 057°/^ 

10 pressure. The K value of the copolymer was 74 8 the 

In order to obtain the polymers of the same having a relative viscosity as measured 75 

present mvenaon after completion of the poly- as a 1% solution in ethanol of 2.837? andlm 

ST TZZZ? 0n ?i? 0lymer is ****** intrinsi ' viscosi ^ as measured in a 1% " 

is 2 C0 P ductlTC » quatermzanon tion of ethanol 1.25 and a Brookfield viscosity 

15 of the tertiary ammo group, utilizing a con- of 26,000 cps. 

yentional quaternizing agent. Suitable quatern- EXAMPLE 2 80 

izmg agents include, dialkyl sulphates, e.g., Example 1 was repeated except that the 

S^S^T' d W dimethylaminoethyl meAacrylate was Sp aced 

phonic acids e.g., methyl sulphomc acid, ethyl with substantially equivalent amounts of the 

^0 sulphomc acid; benzyl halides, e.g., benzyl following monomers: 
chloride benzyl bromide, benzyl iodide; alkyl 

halides, as well as other conventional quatern- ( a ) dimethylaminomediyl acrylate 85 

izmg agents. (b) dimemylanomobutyl acrylL 

<><; ii P 0 }^™ "f P^ent invention (c) diemylaminooctyl acrylate 

25 generally have a Fikentscher K value within (d) diethylaminolauryl methacrylate 

the range of 19 to 150 and, more parncularly, ( e ) diethylaminostearyl methacrylate 

within the range of 35 to 110 which corre- * 

sponds approximately to a molecular weight The polymerizations were conducted in the 90 

in ZtZ , a ? aS * vv 155000 t0 lj000 ' 000 ' morc manner as in Example W me Srre! 

SoS^n^/ ran g e . of ,W to spending copolymers were produced. 
:> 00,000, The polymers are eminently useful as 

hair spray resins in that they form clear, EXAMPLE 3 

"4 C f il Z J?™™™* fi 1 ™ ^ both Example 1 was repeated except that the 

35 T,Tr^ h • • comonomers were employed in the fXwSg 95 

35 Generally, the polymers of the invention amounts: . to 

are produced including polymerization and m 0Art . , XT . - 

quaternization in a period of a few hours, (f) 5?° F 8 ? 5 <? f N 7 v ? yI Py rrohd one— 100 

generally, within about ten hours. pa f^ dime^ylaminoethyl methacrylate 

The preparation of the polymers of the (g) J 00 J\ arts . -^-y 1 ^ 1 pyrrolidone— 3 0O 

40 present invention will now be illustrated by par £ ^thylammoethyl acrylate 100 

the following specific examples, wherein parts W 800 parts N-vmyl pyrrolidone— 500 

and percentages are by weight. pa ?f ^methyiammoethyl acrylate 

5 ^ S (0 800 parts N-vinyl pyrrolidone— 600 

EXAMPLE 1 parts dimethylaminoethyl acrylate 

A copolymer illustrative of the present tu i • • 

45 invention was produced utilizing polymeriza- v Alie polymerization was carried out as in 105 

tion apparatus comprising a 5 litre kettle bxam P le *• Tne corresponding copolymers 

equipped with mechanical stirrer reflux con- W - e f P rod * Iced ' . ^ ™ no of *e monomers 

denser, thermometer, and gas inlet tube. Some ? ict ? tmg , rat10 of , me m onomeric functions 

1,225 parts of ethanol as a solvent were m the co P ol y mer P rodu <* 

50 charged into, the kettle and 800 parts of EXAMPLE 4 110 

N-yinyl pyrrolidone and 200 parts of dimethyl- Example 1 was repeated except that in addi- 

ammoethyl methacrylate were added and tion to the dimemylaminoethyl methacrylate 

agitation was started. To the system was added and N-vinyl pyrrolidone the following copolv- 

one part of azobisrwbutyronitrile and the merizable vinyl monomers were also utilized I- 

55 system was purged thoroughly with nitrogen. 

The temperature of the system was raised (j) methyl viny ether— 100 parts 115 

to gentle reflux at about 85°C. (k) octyl vinyl ether— 200 parts 

1 he polymerization reaction was promoted (1) methacrylic acid— 150 parts 

with further additions of catalyst (one part (m) methyl methacrylate— 300 parts 

w each) until the amount of residual monomer (n) styrene— 200 parts 

was below 0.6%. The system was thereafter (o) vinyl acetate— 10O parts 120 

cooled to 25°C and the speed of the agitation (p) vinylidene chloride 100 parts 

was increased. vinyl chloride— 100 parts 

In order to provide the quaternized deriva- (q) methacrylonitrile— 300 parts 
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The terpolymers so produced by Mowing (B) 1-80 .% of a compound having 
the polymerization techniques of Example 1 the general formula 
all had molecular weights wimin the range 



of 15,000 to 1,000,000. Each of the terpoly- 
5 mers was found to be eminently useful in hair 
spray compositions, forming clear, flexible, 
and easily removable films from both alcoholic 
solutions and aqueous systems. 

EXAMPLE 5 
Example 1 was repeated except that the 
following quaternizing agents were employed 
in lieu of diethyl sulphate: 



R x C=0) y 
CH 2 =(L<0--R2---N(R3) 2 ---R + 4 X- 

wherein y is 0 or 1; Ri is H or CH 3 ; R* is 
QH2* where k=2 to 18; R» is CH 3 , Q>H 0 or 
£-butyl; R* is CH 3 , C 3 H 5 or 



50 



10 



15 



(r) dimethyl sulphate 
(s) ethyl sulphonic acid 
(t) benzyl chloride 
(u) benzyl bromide 
(v) benzyl iodide 




20 



and X is CI, Br, I, HSQ 4 or CH 3 SO a ; and 

(C) 0—50 mole % of a vinyl or vinyhdene 
monomer copolymerisable with N-vmyl 55 

j a u„ nvrrolidone other than monomer (B). 

Each of the copolymers so produced by py ? a q uaternized polymer according to 

the procedure of Example 1 was found to be ■ j* a structure derived from 

eminentlv useful as a hair spray resin. a ^ 40—90 mole % of the said N-vinyl 

In addition to their utility as hair setting ^7 md 60 

resins, the quaternized polymers of the mven- Py*£ > Q mde % of a di-lower alkyl- 

tion are eminently suitable as textile treating late or m ethacrylate, and 

agents for both woven and ^on-woven pro- t * 50 mole o /o of Component 

25 ducts when apphed either by padding or by ^ s d ^ fine F d ^ Qaim 1. 

coating. They are capable : of functioning as a ^ } quatern ized polymer according to 

size for the textile material either on a finished ^ h 2 wherdn ^ vinyl or 

fabric or on the yarns or fibers used for weav- ^™? d mon omer (C) is selected from alkyl 

ing or otherwise fabricating the fabric, as a 3^ e ™^ Hc V methacrylic acids 

30 mordant for the finishes, as a dye receptor, ™£ • thereof , vinyl aromatic compounds, 

as a non-toxic biocide or as a component of ^/ te ^ et ™ 4my\Lat chlorides, vinyl 

adhesives for lamination. rhli-vride acrvlonitrile and derivatives thereof, 

In addition such quaternized polymers have ^SSlSffi «nd derivatives thereof, 

other applications as antistats, hand .modifiers, ^3 m and methacrylamide and N-sub- 

35 deodorants and mildew preventers. In all these a ^™ r SvS thereof, and crotonic acid 

applications the use of the quaternized poly- ^^i^f 

rAer of the invention leads to significant and esters { accordin t0 

advantages in simplicity of application as well 4. me quaiermzeup ^ ^ ^ 

A 1_ '1 "j. ~.£ -t-^nn+rin a tit" 
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as durability of treatment. 

WHAT WE CLAIM IS: — 

1. A quaternized polymer having a struc- 
ture derived from: m - 

(A) 20—99 mole % of N-vmyl pyrrohdone 
of the formula 



45 



CH =CH. 



any* preceding claim, wherein component (B) 
is dimethylaminoethyl methacrylate. 

5 A quaternized copolymer of vinyl pyrroh- 
done and dimethylaminoethyl methacrylate in 

accordance with Claim 1. 

6 A quaternized polymer according to 
Claim 1 substantially as herein described and 

exemplified. . . , 

7 A method of producing a quaternized 
polymer defined in Claim 1 substantially as 
herein described and exemplified. 

8. A quaternized polymer when obtametd 
by the method claimed in Claim 7. 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70—72, Chancery Lane, 
London, WC2A IAD, 
Agents for the Applicants. 
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1 ubiisiiett oy me sr ^ ich may be obtained. 



